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ADJUSTABLE EARPHONE WITH A MICROPHONE 
BACKGROUND OF THE INVENTION 

Field of Invention 

s The present invention relates to an earphone. More particularly, the present 

invention relates to an adjustable earphone with a microphone. 

Description of Related An 

People enjoy personal audio systems because users can listen to the radio, a tape, 
or a CD, without disturbing others and while simultaneously engaging in other activities. 

10 A personal audio system includes an earphone that is worn on the user's ear. Thus, 
only the user can hear the sound produced by the personal audio system and others are 
not disturbed. The earphone also provides better sound transmission, which allows the 
user to hear the sound more clearly than if the sound were mediated by the air. In 
addition, the sound transmitted by the earphone is not disturbed while the user is 

15 moving, exercising, or in a noisy environment. This type of earphone is also used in 
communication systems, such as educational, telephone or radio-communication 
systems. When the earphone is used in a communication system, a microphone is 
usually mounted on the earphone and extends to a location near the user's mouth. 
With such a system, the user can communicate with his or her hands free. 
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Fig. 1 illustrates a conventional earphone with a microphone. The earphone 
usually includes a speaker 10 and a microphone 12. The speaker 10 is so small that it 
can be fixed on the user's exterior acoustic meatus. The microphone 12 includes a clip 
14 that allows the user to affix the microphone 14 in the location near the user's mouth, 
e.g., on the collar. 

However, the convenience and the comfort for the user while wearing an 
earphone are very important. The speaker of the conventional earphone which tends to 
fall out of the car causes discomfort when it is worn. In addition, the microphone 
needs to be clipped to something, but it is not always easy for the user to find a place to 
clip the microphone to. Thus the microphone may be attached at a distance from the 
user's mouth, so that the communication system is dUturbed and noises are produced. 

An earphone that can be comfortably worn by a user and can be firmly fixed on 
the user's ear while the user is exercising is disclosed in U.S. patent No. 541 273^/^n 
earphone with a microphone is disclosed in Taiwan application No. 871 1 1485 based on 
U.S. patent No. 5412736^j«herein both the signal-wire coupling to the microphone and 
the signal-wire coupling to the speaker pass through a dot in the hook of the earphone. 
After passing through the slot, one of the signal-wires couples to Ae speaker, and the 
other signal-wire couples to the microphone through a boom. It is difficult to fabricate, 
assemble, and use the earphone. In addition, if the user feels tired, due to extended 
wear of the earphone on one ear, and tries to move the earphone firom one ear to another 
ear, e.g. from his right ear to his left ear, many steps are needed. These steps include: 
taking off the earphone, turning the speaker chamber, turning the boom which supports 
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the microphone, adjusting the speaker chamber so that the speaker chamber can be 
affixed on the exterior acoustic meatus, etc. 

SUMMARY OF THE INVENTION 

The present invention provides an earphone with a microphone. The earphone 
5 includes a hook, a speaker, and a microphone. The speaker is in a speaker chamber 
and the microphone is in a microphone chamber, wherein the speaker chamber and the 
microphone chamber respectively protect the speaker and the microphone. The hook 
comprises a speaker end connecting to the speaker and a microphone end connecting to 
the microphone. When the earphone is worn on a user's ear, the hook extends along 

10 the user's helix, wherein the speaker end of the hook is near the upper side of the helix, 
and the inicrophonc end of the hook is near the user's earlobe. The speaker of the 
earphone connects to the speaker end of the hook by an outrigger, and the microphone 
connects to the hook by a boom. The speaker signal-wire extends from the speaker 
and then passes through the outrigger, the speaker end of the hook, the slot in the hook 

15 and then couples to the audio signal manager. The microphone signal-wire extends 
from the microphone, passes through the boom and then couples to the audio signal 
manager. 

Both the microphone signal-wire and the speaker sighal-wire can be protected 
well in the invention. Additionally, fabrication of the earphone according to the 
20 invention is much easier. 
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It is to be understood that both the foregoing general, description and the 
following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 The accompanying drawings are included to provide a further understanding of 

the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings, 

Fig. 1 shows a schematic, front view of a conventional earphone with a 
10 microphone; 

Fig. 2 shows a schematic, front view of the earphone with a microphone 
according to a preferred embodiment of the present invention; . 

Fig. 3 shows a schematic, cross-sectional view of the earphone with a 
microphone as illustrated in Fig. 2; 

15 Fig. 4 shows a schematic, side view of the embodiment of the earphone with a 

microphone while being worn by a user; and 

Fig. 5 shows a schematic view from the rear side of the head of a user while the 
earphone with a microphone according to a preferred embodiment of the invention is 
worn by a user. 
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DESCRIPTION OF THE PREFERJRED EMBODIMENTS 

Reference will now be made in detail to the present preferred embodiments of 
the invention, examples of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers are used in the drawings and the 
5 description to refer to the same or like parts. 

Fig. 2 shows a front view of the earphone with a microphone according to a 
preferred embodiment of the present invention, and Fig. 3 shows a cross-sectional view 
of the eaiphone with a microphone in Fig. 2. As shown in Fig. 2 and in Fig. 3, the 
hook 20 is an apparatus that can be comfortably and firmly worn on a user's ear by 

0 extending and clipping along the user's ear. One end 24 of the hook 20 connects to the 
housing 22. An outrigger 30 passes through the housing 22 and connects to the 
speaker chamber 40. The speaker 42 is in the speaker chamber 40. 

The user can slide the outrigger 30 upwardly or downwardly in the tunnel 23 of 
the housing 22 along the tunnel 23 along the direction of the arrowhead I. The user 

1 can also turn the outrigger 30 in the tunnel 23 of the housing 22 along the direction of 
the arrowhead II, While the force exerting on the outrigger 30 vanishes, the outrigger 
30 will stay firmly because of the friction. Thus the direction and location of the 
speaker chamber 40 can be adjusted according to the user so that the speaker chamber 
40 can be comfortably fixed on the user's exterior acoustic meatus. There are bulges 

► 33 on both ends of the outrigger 30; the bulges 33 are at two ends of the outrigger 30. 
The bulges 33 prevent the outrigger 30 from slipping away from the housing 22. 



BNSOOCID: <G8^2347042A_I_> 



FU 



Fig. 3 shows a cross-sectional view of the earphone with a microphone as 
illustrated in Fig.2. As seen in Fig. 3. the outrigger 30 and the boom 52 arc both 
hollow tubes. The hook 20 also includes a hollow passage therein- The signal-wire 

62 extend from the speaker 42 and then extend into the bore 31 of the outrigger 30. 
5 After the signal- wre 62 passes through the outrigger 30. the signal-wire 62 form a loop 

63 before entering the hook 20. The signal-wire 62 extend to one end 26 of the hook 
20 after passing through the hook 20. and then the signal-wire 62 passes into the tri- 
botes housing 50. The loop 63 is a looser and less tensile part of the . signal-wire 62. 
and the loop 63 exists to let the outrigger 30 move easily in the housing 22. The 

10 signal-wire 62 passes into the bore 48 of the tri-bore housing 50 after extending from 
the end 26 of the hook 20. The signal-wire 64 extends from the microphone 56 and 
passes into the bore 53 of the boom 52. The signal-wire 64 then passes into the bore 49 
of the tri-bore housing 50 and extends from the bote 47. Finally, the signal-wire 64 
couples to the audio signal manager. Referring to Fig. 3 and Fig. 4. signal-wire 62 and 
1 5 signal-wire 64 are usually combined into one wire 60. The wire 60 extends from the 
bore 47 of the tri-bore housing 50 and then connects to the end point for coupling to the 
audio signal manager 80. The audio signal manager 80 can be a communication 
means. e.g. mobile phone, wireless, multi-media, or radio intercom. 

Referring to Fig. 2 and Fig. 3, one end of the boom 52 connects to the tri-bore 
20 housing 50. and the other end of the boom 52 connects to the microphone chamber 54. 
The boom 52 is a delicate and waterproof hollow tube used for covering and holding the 
microphone signal-wire 64. Additionally, the microphone is made firom materials 
having high ductility because the boom 52 should be able to be bem easily by the user, 
and the boom 52 should maintain iu configuration after being bent by the user. Thus 



BNSOOCIO: <Ge__2347042A_l.> 



the user can adjust the location of the microphone chamber 54 according to the location 
of the user's mouth when wearing the earphone with microphone of the invention. 

If two eaiphones are used simultaneously, the signal-wire 60 can be plugged into 
a Y-type connector so that the signal from the audio signal manager can be transmitted 
5 to both of the earphones. If needed, a volimie controller and a switch can also be 
installed on the signal-wire 60 for the user to control the On/OfT State and the volume 
easily. 

Fig. 4 shows a side view of the embodiment of the earphone with a microphone 
while being worn by a user, and Fig. 5 shows a view from the rear side of the head of a 

10 user wherein the earphone with a microphone is worn on the user*s ear. Referring to 
Fig. 4 and Fig. 5, the hook 20 extends from a location near the earlobe 86 to a location 
near the upper side of the helix 88. The hook 20 is designed according to the shape of 
the ear and thus it is comfortable for the user to wear the earphone on his or her ear. 
One end 26 of the hook 20 is at the rear side of the ear near the earlobe 86, and the other 

1 5 end 24 of the hook 20 connects to a housing 22 on the upper side of the helix 88. Thus 
the hook 20 cannot easily fall from the ear. Additionally, after wearing the earphone 
according to embodiment of the invention, the user can adjust the outrigger 30 that 
connects to the speaker chamber 40 and the hook 20 enable the speaker chamber to be 
located in a more comfortable position. The hook 20 and the outrigger 30 also keep 

20 the speaker 42 and the speaker chamber 40 on the exterior acoustic meatus even \v1ien 
the user is engaged in vigorous physical activity. 
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Generally, high quality speakers always have a metal buffer cap. But when the 
user is engaged in vigorous physical activities, the sweat and the humidity still erode the 
earphone. To resolve this problem, the speaker of the invention has a waterproof 
material covering the the metal buffer cap. The waterproof material can be made from 
5 latex. The waterproof material is interleaved between the metal buffer cap and a scale- 
proof meshes , and than sealed by an elastic seal. 

Some people need their hands free and have to pay attention to the surroundings 
while working, thus the earphone with a microphone according to their invention is very 
important. Sometimes they may feel tired after wearing the earphone on the same car 

10 for a long time and try to move the earphone from one ear to another ear. At such a 
time, the user just needs to take off the earphone and turn the speaker chamber 40 about 
l80^ after which then the earphone can be worn on the other ear. While the user 
engages in vigorous physical activity, the housing prevents the outrigger 30 from 
turning or moving due to friction, and thus the speaker chamber40 does not turn nor 

1 5 move. As a resuh. the user still feels comfortable even during vigorous activity. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made to the structure of the present invention without departing from 
the scope or spirit of the invention. In view of the foregoing, it is intended that the 
present invention shield modifications and variations of this invention provided they fall 
20 within the scope of the following claims and their equivalents. 



BNSOOCiO <G8 2347042A _!_> 



FT'..-. 



9 



WHAT IS CLAIMED IS: 

« 1. An adjustable earphone with a microphone comprises: 

a hook, used for mounting on a user's ear along a rearward side of an ear of the 
user, wherein the hook comprises a microphone end and a speaker end; 
5 a speaker, used for mounting on a exterior acoustic meatus of the ear of the user; 

a microphone; 

an outrigger, whereby the speaker couples to the speaker end of the hook; 
a boom, whereby the microphone couples to the microphone end of the hook; 
a speaker signal-wire coupling to the speaker, and 
10 a microphone signal-wire coupling to the microphone.. 

2. The adjustable earphone with a microphone according to claim 1, wherein 
the speaker signal-wire passes through the hook, the speaker end of the hook, and the 
outrigger, and the microphone signal-wire passes through the boom. 

15 

3. The adjustable earphone with a microphone according to claim 1. further 
comprising a tri-bore housing installed between the microphone end of the hook and the 
boom, wherein the speaker signal-wire passes into a speaker-connecting bore of the tri- 
bore housing, the microphone signal-wire passes into a microphone-connecling bore of 

10 the tri-bore housing, and both the speaker signal-wire and the microphone signal-wire 
extend from the main bore of the tri-bore housing. 

4. The adjustable earphone with a microphone according to claim I, the hook 
further comprising a housing, wherein the outrigger is installed and held in the housing. 



3NS00aO: «G8 2347042A_I.> 



10 



so that the outrigger can be moved and turned in the housing for adjusting the speaker 
chamber and keeping the speaker on the exterior acoustic meatus of the user. 

5. The adjustable earphone with a microphone according to claim 1, the 
5 outrigger further comprising a bulge on the outrigger for preventing the outrigger from 

sliding away from the housing. 

6. The adjustable earphone with a microphone according to claim 1. further 
comprising a speaker chamber and microphone chamber used for covering the speaker 

1 0 and the microphone, respectively. 

7. The adjustable earphone with a microphone according to claim 1, wherein 
the boom is a hollow tube and is made from materials having high ductility. 
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A. indments to the claims ha* been filed as follows 

|| • •••••• •••• 

Claims 

I . An adjustable earphone with a microphone comprises: 

a hook for mounting on a user's ear along a rearward side of an ear of the user, wherein 
the hook comprises a microphone end and a speaker end; 

C\ ^ V 1 Tl^^f mounting on an exterior acoustic meatus of the ear of the user; 
a microphone; 

'ail outrigger carrying die speaker; 
. . . . , a first housing mounted to the hook at the speaker end and arranged slidably to receive 
the outrigger so that the outrigger is displaceable and rotalable relative to the housing for 
adusting the position of the speaker; 

a boom carrying the microphone; 

a speaker signal-wire coiqiling to the speaker; 

a microphone signal-wire coupling to the microphone; and 

a second housing installed between the boom and the microphone end. of the hook, 
wherein the speaker signal-wire passes into a speaker<onnecting bore of the second housing, the 
microphone signal-wire passes into a microphone-comiecting bore of the second housing, and 
both the speaker signal-wire and the microphone signal-wire extend from a further bore of the 
second housing. 

2. TTic adjustable earphone with a (nicrophone according to claim 1. wherein the 
speaker signal-wire passes through the hook, the speaker end of die hook, and the outrigger, and 
the microphone signal-wire passes dirough the boom. 

3. The adjustable earphone with a microphone according to claim 1, the outrigger 
further comprising at least one bulge projecting therefrom for preventing, the outrigger from 
sliding from the housing. 

4. The adjustable eaiphone with a microphone according to claim 1. further 
comprising a speaker chamber and microphone chamber used for covering the speaker and the 
microphone, respectively. 

5. The adjustable earphone with a microphone according to claim 1. wherein the 
boom is a hollow tube and is made from materials having high ductility. 
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[57] ABSTRACT 
An earphone (16) is disclosed capable of secure carriage 
on the ear (18) of a user (12), even during vigorous 
physical activity. The earphone (16) includes a light- 
weight audio speaker (40) supported on a flexible, open- 
looped earpiece crgonomically tailored to cradle the ear 
(18) without significant resilient deformation. The car- 
phone (16) is made of a hook portion (64) curved to fit 
against the head (20) of the user (12) over the top of the 
base (62) of the ear (18). IntegraUy formed at the for- 
ward end (66) thereof is a boom portion (70), which 
projects downwardly and rearwaidly above the tragus 
(46) to the concha (48) terminating at a remote end (72) 
from which the speaker (40) is permanently or detach- 
ably supported. A curved brace portion (74) integrally 
formed with the hook portion (64) depends down- 
wardly from the rearward end (68) of the hook portion 
(64) in close conformity with the back surface (50) of 
the base (62) of the ear (16) to terminate behind the 
earlobe (^). An dectxical conductor (84) longitudinally 
disposed within the earphone (16) is electrically con- 
nected at one end thereof to the speaker (40). At a point 
on the earphone (16) below and behind the earlobe (30) 
the other end of electrical conductor (84) is either per- 
manently or detachably connected through an audio 
lead (24) to an audio signal source (14). 

54 Chums, 6 Drawing Sheets 
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user. Doing so overlooks the willingness of a user to 

PERSONAL AUDIO SYSTEM AND EARPHONE wear the device as a functional design objective. 

FOR SAME For example, to securely retain one or a pair of ear> 

phones on the head of a user, designers of personal 
BACKGROUND S audio systems have resorted to headbands or chin 

1. The Field of the Invention resiUently biased to pinch 
The invention pertains to posonal audio systems and ""^^^ "^^VlT to urge the «idto 

to the earphone or eaiphons utilized with such sys- ^^akcr mto the ear and hold the earphone on the head, 
tems. More particularly, the invention pertains to an ^'^'^''^^ ^ pmchmg pressure can pro- 
earphone designed for secure carriage oTthe ear of a , ^ 

usor even durine visorous activity therebv Some headbands ehnunate such pressures but mstead 

2. 'Back£round Art cause the weight of the earphones to rest on the top of 
IncreaSgly.individualsengagedinleisureandwork the h«d of the user. Tto b not a staW^^ 

o/^T«ti** tL^^^r, *kL« "y activity of the user that is even slightly vigorous. In 

activmes are resortaig durmg those activities to the use j^^^ headbands tend to displac^ coifftre of the 
of audio systems which are earned on the oerson. These "w*""""* w ««; wuuiiuc; w uic 

st^c>aJ^»Zai2^^^^^^^,^^M^ userortomterferew.ththeaW.Qroftheusertosm,uI- 
iWMww |f«Bwiwu«u Ainuv sja^dua wi tancousW wcaT a hat or a safety helmet 

providmg the user with entertainment, mstructions, Gaierallv both h«dl^^ and dWn strans are 
informational messages, or inter-personal radio commu- ^j^^ ,mattractivc, SO that individuals who usTtfaem 
'''^J'*^'*^ ... ... 20 do so only with some rdoctasce. 

Thus, persons engaged mngoromacm^ TTie additional weight required for the construction 

temus.joggm& racquet ball skimg.toatmg. or cyc^^ of a headband or a stra^ is weight which wiU d<^ 
now frequ«itiy «jry a source of audio signals, such as dislodging momentmi if the Sser is involved in 

a tuner> a tepe dedc, or a «>nipart<tok P^yer, and wear ^ ^^^^^ Therefore, the weight of 

one or more eaphon« coimected to ^ signal ^5 ^he headband or chm strap itself contributes S ear- 
source, NaturaUy, mdividuals mvolved m less vigorous dislodgement 

activity also benefit from such peisomdized au<Uo sys- ^^em ^ ^ ^^^^^ ^j. 

tems wh«i m engaged, for example, m rtody. v^ar rectly to the ear of the user, and avoid use of either 
^ymg. bus or tram travel, or the pUiymg of video or headbands or chin straps. In one or another fashion, 
table games, , ^ ^ ... . ^ .30 such earphones attempt to stabilize an audio speaker or 

Personal audio systems also find utility m the work an ear bud in the concha, but such earphones piach the 
cnyironmenL There such systons can serve as sources ear of the user or urge a structural element into 

of msmicbonorevenof c^^^^ When external opening to the auditory canal. The latter is 

util^ With a personal radio receiver, such systems c^ obviously uncomfortable. With sufficient pinching, it 
coordmate security precautions, crowd control activi- 35 |^ possible to stably retain the audio speaker of an 
ties, or mamtenance efforts in large buildings, such as earphone on the ear of a user. Nevertheless, such pinch- 
factories, schools, warehouses and skyscrapers, or on yj^y to lead to discomfort and headache in a 
large land tracts, such as forests, amusement parks, and relatively short time. 

school campuses. Even the transcr^tion of dictation in large part, earphones for use without headbands or 
generally utilizes at least one element of such a person- 40 chin straps are made of relatively hard, resilient materia 
alized audio system, namely the earphone. als which are not appropriate for use with the soft tissue 

The earphone portion of personalized audio systems of the ear. This only exacerbates the discomfort of &e 
has. however, not to date been thoughtfully designed, pinching action of such designs, 
so as to completely fulfill the diverse needs of the indi- Some earphones which ride directly on the car of a 
vidual user. 45 user arc comprised of plural parts that cannot be made 

First, earphones currently in use with personal audio resistent to corrosion induced by the sweat of a wearer, 
systems are unstable during vigorous physical activity. These, therefore, are expensive to manufacture and 
Sudden movements by the user can detach such ear- predictably possessed of relatively short lives, 
phones from the head, resulting in breakage or in dan- in the ultimate analysis, the earphones used with 
gerous distractions to the user. The weight, shape and 50 personal audio systems have prior to the present inven- 
manner of electrically interconnecting such earphones tion not addressed both the stability and comfort needs 
with a source of audio signals result in an earphone of users, 
which is not stable on the ear or the head of its wearer. 

FrequcnUy, tension appUed to the earphone by the OBJECTS AND SUMMARY OF THE 

audio lead with which it is coupled causes the earphone 55 INVENTION 
to be dislodged from the head of the user. Even the Due to the intimate interaction of the design of the 
weight alone of such an audio lead tends to dislodge the inventive earphone with the ear of a user, it will be 
audio speaker portion of such earphones from the ear. useful initially to review the major anatomical features 
This is particularly the case where such audio speakers of the ear. Briefly, as used in the present application, the 
take the form of round relatively light-weight, so-called 60 ear will refer to the externally visible auricle, which is 
ear buds, which are merely inserted into the concha of attached to the head upstanding therefrom to the rear of 
the outer ear. Tension or weight from a audio lead the openmg to the auditory canal. At the front of the 
coupled directly to an ear bud will severely destabilize opening to the auditory canal, the auricle^ includes a 
the ear bud and contribute to its undesired dislodge- promontory-shaped trsgus. To the rear of the tragus, 
ment 65 communicating with the auditory canal and immediate 

Some efforts toward improving earphone stabiUty to the head is the bowl-shaped concha. The back sur- 
have been not only unsuccessful, but have proven to be face of the concha at the head defmes the base of the 
counter productive by unpairing the comfort of the auricle. 
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The auricle further includes a generally planar fan- signal transfer means comprises a modular electrical 

shaped scapha^ which projects upwardly and rear- connector supported from the first end of the open loop, 

wardly from the periphery of the concha generally and an electrical conductor longitudinally disposed 

parallel to but a part from the head. The scapha has an within or along the length of the speaker support. The 

upstanding ridge at the outer periphery thereof which is 5 electrical conductor is electrically coupled at its oppo- 

C-shaped and is called the hehx. The helix terminates at site ends to the speaker and to the electrical connector, 

the lower end thereof in the earlobe and at the upper respectively. 

end thereof in a spine which is directed into the concha The speaker support may further comprise stress 
above the tragus. These features of a typical ear will be directionalizing means for preventing downward ten- 
illustrated and identified in the detailed disclosure 10 sion on the electrical connector from twisting the 
which eventually follows. speaker support out of position on the ear of the user. In 

One object of the present invention is to produce a one embodiment^ such a stress directionalizing means 
personalizied audio system, and in particular an ear- comprises an arc portion of the speaker support that is 
phone for use with such a system* which is stable on the disposed between the electrical connector and the sec- 
head of a user, even during vigorous activity thereby. IS ond end of the open loop. The arc portion departs radi- 

Another object of the present invention is to produce ally outward in the plane of the open loop from the 

such an earphone which does not require the use of a curvature thereof. In this manner, the arc portion 

headband or chin strap to achieve its stable carriage of downwardly supports the electrical connector behind 

an audio speaker at the concha of the ear of a user. . the earlobe in a generally vertical direction when the 

An additional object of the present invention is an 20 earphone is worn by the user, 

earphone as described above which does not resort to The inventive earphone may optionally comprise 

the urging action of the resilient deformation of its com« personalizmg means for reshaping the open loop so as to 

ponent parts m order to bring pressure against the head . enaUe the open loop to more comfortably cradle the ear 

or ear of a user. of the user without significant resilient distortion of the 

Another object of the present invention is an ear- 25 open loop. In one embodiment, the personalizing means 

phone, which is stable during vigorous activity of the comprises an elongated section of a self-sustaining, flexi- 

user, but in addition which is comfortable to wear. ble material embedded longitudinally in the speaker 

Yet another object of the present invention is to pro- support. The flexible material is deformable under an 

duce a personalized audio system in which the earphone externally imposed stress, but is in addition capable of 

thereof is not dislodgeable from the ear of the user due 30 retaining the shape into which it is deformed by that 

to tension applied to an audio lead connected therewith. stress. In one more specific embodunent, the elongated 

Additional objects and advantages of the invention section of flexible material is cylindrical in shape and is 

will be set forth in the description that follows and in disposed encircling at least a portion of the length of the 

part will be obvious from the description or may be electrical conductor. By user defohnation of the 

learned by the practice of the invention. The objects 35 speaker support with the elongated section of flexible 

and advantages of the invention may be obtained by material therein, the speaker support may be shghtly 

means of the instruments and combinations particularly reshaped by a user, so as to more perfectly fit the ear 

pointed out in the appended claims. thereof in a manner that does not- impose substantial 

To achieve the foregoing objects described for the stress thereupon due to resilient deformation of the 

present invention, and in accordance with the invention 40 speaker support. 

as embodied and broadly described therein, an ear- Theoutersurfaceof the open loop is comprised of an 
phone is provided designed for secure carriage on the injection molded material which is soft and comfortable 
ear of a user, even during vigorous physical activity to the skin. Examples of such a material include ure- 
thereby. The earphone comprises a lightweight speaker, thane rubber, silicone, vinyl, and thermal rubber, 
and an ear-mountable speaker support therefor. The 45 Optionally, a tab may be provided on the open loop 
speaker support is ergonomically tailored to cradle the projecting therefrom in a plane parallel to the head of 
ear of the user and support the speaker at the opening to the user in a direction opposite the auricle when the 
the auditory canal. earphone is worn. Such a tab affords user purchase on 
In one form of the invention, the speaker support the open loop at a point intermediate the first and sec- 
comprises a flexible open loop so sized and configured 50 ond ends thereof. This facilitates handling of the ear- 
as to extend without significant resilient deformation phone as it is placed upon and removed from the ear. In 
when worn from a first end thereof, which is worn this regard, a limited degree of rotational freedom can 
behind the earlobe m snug engagement with the back of be afibrded to the speaker about an axis coincident with 
the concha, to a second end thereof which is worn at the second end of the open loop to which the speaker is 
the concha and which supports the speaker. Between 55 attached. 

these first and second ends, the speaker support passes Alternatively, the inventive earphone may be charac- 

about the rear and over the top of the base of the auri- terized as comprising a Ught-wei^t audio speaker acti- 

cle, around the front of the spine of the helix, and above vatable by sig^ials from an audio signal source and a 

the tragus. When worn, the first and second ends of the carriage means for supporting the speaker on the ear 

loop are disposed in relative close relationship on oppo- 60 intimately within the concha and for electrically cou- 

site sides of the concha, and a substantial portion of the pling the speaker to a first end of an audio lead at a 

length of the loop is positioned behind the scapha inte- location on the carriage means which is behind and 

rior of the helix. below the earlobe when the earphone is worn by the 

The speaker support further comprises an audio sig- user, 

nal transfer means for electrically coupling the speaker 65 In its essential elements, the carriage means comprises 

to an audio signal source at a location on the speaker a hook portion curved to fit against the head of the user 

support below and behind the earlobe. As disclosed in and over the top of the base of the auricle of the ear. 

one embodiment of the present invention, such an audio The hook portion has a forward end worn in front of 
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the spine of the helix and a leanvard end worn behind «^t*«^«»««^^*, ™ ^^-^^^^^w^^ 

the s^pha. DESCRIPTION OF THE PREFERRED 

A boom portion is integrally formed with the hook EMBODIMENT 

portion projecting downwardly and reanvardly from FIG. 1 illustrates a personal audio system 10 inoorpo- 

the forward end thereof. The boom portion passes ^ rating teaching of the present invention and being worn 

above the tragus when the earphone is worn by the user by a user 12 engaged in vigorous physical activity. It 

and terminates in'a remote end at the concha where the should be understood, that while personal audio system 

speaker is supported. 1® *s particularly designed with vigorous physical activ- 

A ttexible. curved brace portion is integraUy formed »^ "S^r in mind, the elements of personal audio 

with the hook portion depending downwardly from the ^^^^ *° inherently have utility for users engaged 

rearward end thereof. The brace portion confonns jn less vigorous or even sedentary work or leisure activ- 
dosely with the back of the base of the auricle and 

tenninates in a remote end behind the earlobe. Personal audio system 10 includes an audio signal 

A modular electrical connector, which is matingly J^:.^^*^^ ^ ^ ^^^^ \ ^Pf 

coupleable with an audio lead, is supported ffomAe fom^ct disc pUycr. or even a radio recover/transmit- 

relate end of the brace portion. An dWtrical conduc "^f^^ '^'^ 

tor longitudinaUy disposed within the hook portion, the f^H^hone 1« >»»2f ^tog t^hmg of the present 

^ J y*^y^^^ w»i^«uMii, utvi mvcntion and thereby beine designed for secure car- 

boom portion, and Ae brace portion IS elec^^ riage oh the ear iS^Lr 12%eSau^o^SSn W. 

pled at opposite ends thereof to the speaker and to the 30 aTSliistrated in FIO. 1. comprises a pair of <irphones 

el^«l connector, respectively^ 16, one of which is not visible in the view contained 

The mventivc earphone may be mcoiporated singly Nevertheless, whether used singly or in pairs, 

or m pairs with an audio lead or leads which are them- ^ that earphones 

sdvesdectncaBymterconnectabte at a first Old thereof remain on ear 18 of user U, even when head 20 

with the earphone and a second end opposite thereof 25 thereof undertakes abrupt or forceful movements in a 

with an audio signal source. The mterco n n e c t ion may variety of directions. 

be selectively ami nondestructivdy disconnectable or in onler to provide audio signals from audio signal 

may be effected in a permanent manner. source 14 to earphones 16. personal audio system 10 

BRIEF DESCRIFnON OF THE DRAWINGS ^ * Y^rd coimertor 22 Y^rd connector 22 

30 comprises a pair of audio leads 24 that are mdmdually 

In order that the manner in which the above-recited electrically inteiconnectable with one of earphones 16, 

and other advantages and objects of the invention are respectively, and a connector stem 28 which is electri- 

obtamed, a more particular description of the invention cally interconnectable to audio fig n^l source 14 and in 

briefly described above will be rendered by reference to v^iich the pair of electrical leads 24 are embedded, 

a specific embodiment thereof which is illustrated in the 35 Audio leads 24 couple to each respective earphone 16 at 

appended drawings* Understandmg that these drawings a location on earphone 16 that is behmd the eariobe 30 

depict only a typical embodiment of the invention and and jaw 32 of user 12 when earphone 16 is worn by user 

are not therefore to be considered limiting of its scope, 12. 

the invention will be described and explained with addi- FIG. 2 illustrates selected aspects of personal audio 

tional specificity and detail through the use of the ac- ^ system 10 in additional detail. As seen therein, a first 

companying drawings in which: cod 34 of each of the pair of audio leads 24 is nonde* 

FIG. 1 is an illustration of one embodiment of the stnictively and selectively disconnectable ihun a re- 
inventive personal audio system being worn by a user; specUve one of earphone 16 as shown by arrows A. The 

FIG. 2 is a perspective view of the elements of the second ends 36 of audio leads 24 are embedded in con- 
personal audio system illustrated in FIG. 1; *^ nector stem 28 are correspondingly sdectively inter- 

FIG. 3 is a side view of the head and ear of a user of connectable with audio signal source 14 as shown by 

an inventive earphone of the personal audio system , . ^ ^ , 

illustrated in FIG 2- ^ illustrated m FIG. 2, each of earphones 16 com- 

FIG. 4 is a view from the rear of the head of a user of _ P™« * lightweight amtio speaker 40 nipported at one 

the inventive earphone Ulustrated in FIG. 3; ^0 end of an mtegrd flexible earpiece 42. Speaker 40 is 

HG. 5 is a side view of the inventive earphone iUus- ^f^^}^ '"^i^ a size as to be receivable m the con- 

trated in FIG. 3 with the base of the ear of the user ""^f ^ °f ^ "f^'J^f ^ ^ T f 

shown in cross section and the outline of the ear of the frequently referred to as an car bud. In order to 

«riu • T^TlL A-ll * "« c» 01 luc mcreasc the comfort of the speaker 40 m the concha of 

^ ^own m phantom thereby to more clearly Ulus- 55 the ear of a user, speaker 40mty be enclosed by a re- 

ttate the mteracdon of the mvenUve earphone with the ^^^^y e cover 44 io^rised of foam nibber, 

base of the aunclc of the user. Preferably, speaker 40 has a frequency range of 

FIG. 6 is an enlarged break-away view of the housing i^^qOO to 22,000 Hertz, an unpedance ftom about 16 to 

of the electrical connector associated with the inventive 32 ohms, and a sensitivity in the range from about 92 to 

ea^hone illustrated m FIG. 5; ^ dedbels. An impedance of 16 ohms and a sensitivity 

FIG. 7 IS a cross sectional view of the end of the of 104 decibels have been adopted for optimum audio 

inventive earphone illustrated in FIGS. 3-5 taken along fidelity. 

section line 7—7 shown in FIG. 6; To facilitate the fitting of speaker 40 into.the concha 

FIG. 8 is a perspective view of the elements of a of the ear. speaker 40 may be provided with a limited 

personal audio system incorporating a single inventive 65 range of rotational freedom about an axis coincident 

earphone; and with the end of earpiece 42 to which speaker 40 is at- 

FIG. 9 is a perspective view of a personal audio sys- tached. This is indicated by arrow C m FIO. 2. It should 

tem incorporating a pair of inventive earphones. be noted, that the flexibility of the earpiece 42 also 
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contributes to the easy fitting of speaker 40 into the ear tailored to cradle ear 18 of the user. The speaker sup- 
of the user, but that the earpiece 42 when worn by user port comprises a flexible open loop, formed substan* 
is designed to conform without significant resilient de- tially in a single plane. The loop is so sized and config- 
formation to the ear thereof. ured as to rest freely against the head, conforming to the 

Before describing in detail each of the constituent 5 shape of the base of the auricle. The plane defined by 
elements of earpiece 42, it will be useful to discuss the the loop is generally parallel to the head and is free of 
anatomical structure of the typical ear 18 of a user. This forces urging the loop away from the head. The loop 
can best be undertaken in relation to FIG. 3, showing a extends without significant resilient deformation within 
side view of a typical ear 18, and FIG. 4, showing a the plane of the loop from a first end worn behind the 
view of a typical ear 18 from the rear of head 20. As 10 eariobe 30 in snug engagement with base 62 of ear 18 
used herein, ear 18 should be miderstood to refer gener- contacting back surface 50 of concha 48 to a second end 
ally to the externally visible auricle which is attached to thereof worn at concha 48 from which second end 
and upstanding from head 20 to the rear of the opening speaker 40 is supported. The open loop of earpiece 42 
to the auditory canal. between the first and second ends thereof passes about 

As seen in FIG. 3, the actual opening to the auditory 15 the rear and over the top of base 62 of the auricle or ear 
canal is obscured, both by speaker 40 and by the pro- 18, around the front of spine 60 of helix 54, and above 
montory-shaped tragus 46 located at the front of the tragus 46. In this manner, a substantial portion of the 
opening to the auditory canal. Tragus 46 constitutes the length of earpiece 42 is positioned when worn behind 
most forward portion of the auricle or ear 18. To the scapha 52 interior of hdix 54. 

rear of tragus 46 auricle or ear 18 includes a bowl- 20 The opposite ends of this open loop are disposed in 
shaped concha 48 which conmiunicates with the audi- relative close relationship on opposite sides of concha 
tory canal and is located immediate to head 20. The 48 when earpiece 42 is worn by the user. This relation- 
back surface 50 HG. 4 of concha 48 defmes the base of ship between opposite ends of earpiece 42 and the anat- 
auricle or ear 18. omy of ear 18 of a user is best appreciated by reference 

A generally plaiiar fan-shaped scapha 52 projects 25 to FIG. 5. Again, it should be emphasized tiiat in the 
upwardly and rearwardly from the periphery of concfaa wearing, earpiece 42 imposes slight* if any, pressure on 
48 parallel to and apart from head 50. Scapha 52 is ear 18 or head 20 of the user due to any resilient defor- 
endrcled at the outer perimeter thereof by an upstand- mation of earpiece 42. 

ing ridge-like helix 54 which in FIG. 3 assumes a gen- Optionally, according to one aspect of tiie present 
eral C-shape. Helix 54 terminates at the lower end 56 30 invention, an earpiece, such as earpiece 42, is provided 
thereof in eariobe 30 and at the upper end 58 thereof in with handle means for affording a user of earphone 16 
a spine 60 directed into concha 48 above tragus 46. ready purchased thereon at a point intermediate the 

FIG. 5 is a side view of auricle or ear 18 similar to opposite ends of earpiece 42. As shown by way of ezam- 
that shown in FIG. 3. Nevertheless, in order to more pie and not timitation in FIG. 2, a tab 80 projects from 
completely communicate the nature of the interaction 35 base portion 74 of iearpieoe 42 in a plane parallel to head 
of integral ear piece 42 with the anatomical elements of 20 of the user m a direction opposite auricle or ear 18 
ear 18, the base 62 of ear 18 between concha 48 and rear when earphone 16 is worn. Any number of structures 
surface 50 thereof appears in cross section, while the equivalent to tab 80 can be secured to one or another of 
outline of ear 18 and certain elements such as eariobe 30, the portions of earpiece 42 between the extreme ends 
helix 54, and scapha 52, are shown in phantom. 40 thereof in order to perform the function of the handle 

Returning to FIG. 2, integral earpiece 42 will be seen means. Such structures could include solid tabs of van- 
to comprise a hook portion 64 having a forward end 66 ous shapes, projections such as rings or hooks provided 
and a rearwani end 68. Integrally formed with forward with open or closed apertures, or even non-rigid exten- 
end 66 of hook portion 64 is boom portion 70 of integral sions made of, for example, mesh or fabric, 
ear piece 42 which terminates in a remote end 72 where 45 According to another aspect of the present invention, 
speaker 40 is supported. Integrally formed to rearward an earphone, such as earphone 16 includes audio signal 
end 68 of hook portion 64 is a downwardly depending transfer means for electrically coupling speaker 40 to an 
curved brace portion 74 having a remote end 76. At audio signal source at a location on earpiece 42 below 
remote end 76 brace portion 74 is an arc portion 78 of and behmd eariobe 30. As shown by way of example in 
integral earpiece 42 which departs radially outwardly in 50 FIG. 5. and in additional detail m FIG. 6, a modular 
the plane of brace portion 74 from the curvature electrical connector 82 is supported by arc portion 78 of 
thereof. earpiece 42 from remote end 76 of brace portion 74. 

As best understood by reference to FIGS. 3, 4 and 5 Electrical connector 82 is matingly coupleable with first 
taken together, hook portion 64 of earpiece 42 is curved end 34 of either of audio leads 24 illustrated in FIGS. 1 
to fit against head 20 of the user around the rear and 55 and 2. 

over the top ofbase 62 ofthe auricle or ear 18. Forward In addition, an electrical conductor 84 (shown in 
end 66 of hook portion 64 is worn in front of spine 60 of FIGS. 6 and 7) is longitudinally disposed wiUim car- 
helix 54, while rearward end 68 of hook portion 64 is piece 42 extending from remote end 72 of boom portion 
worn behind scapha 52 in contact with rear surface 50 70 to remote end 76 of brace portion 74. Electrical 
of concha 48. Boom portion 70 projects downwardly 60 conductor 84 is electrically coupled at opposite ends 
and rearwardly from forward end 66 of hook portion 64 thereof to speaker 40 and to electrical connector 82. 
passing above tragus 46 to terminate at a remote end 72 respectively. Electrical connector 82 is optionally 
thereof. Brace portion 74 conforms closely with base 62 smaller than a standard modular audio connector. EIcc- 
of ear 18, conUcting the back surface 50 of concha 48. trical connector 82 thus preferably takes the form of a 
Remote end 76 of brace portion 74 terminates behind 65 soK:alled siib-mim-mini phone jack commercially avail- 
eartobe 30 in contact with rear surface 50 of concha 48. able from the Radio Corporation of America (RCA). 

In this light, earpiece 42 will be appredated to be an Significantiy, it is the function of the above-described 
ear-mountable speaker support which is ergonomically audio signal transfer means to permit any audio lead 
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that IS to be coupled to earphone 16 to be attached to 42 on ear 18 of the user. Ridges of virtuaUy any configu- 
the structure by which speaker 40 is supported on ear 18 ration in combination with a large mass surrounding the 
of a user at a location below and behind earlobe 30 end of electrical connector 82 adjacent to arc portion 78 
thereof. In this manner, stress imposed on that support of earpiece 42 can accomplish the function of the safety 
stnictuie by the audio lead coupled thereto will not S means. 

toid to detach speaker 40 from ear 18. Instead, by virtue The earphcme of the present invention alternatively 
of the ergonomic tailoring of earpiece 42. such stresses can be viewed as the combmation of a lightweight audio 
will tend to be borne by the entire auricle or ear 18. speaker activated by signals ftom a audio signal soanx 
i^vmg speaker 40 secure in concha 48 at the opening to and a carriage means for supportiiig the speaker on the 
the auditory canal. lo ear intimately within the concha and for electrically 

A number of structures equivalent to those described coupling the speaker to an audio lead from the audio 
above as performing the functioii of the signal transfer source at a location on the carriage means which is 
means. These would include any type of electrical con- behind and below the earlobe when the earphone is 
nector supported at remote end 76 of brace portion 74 in worn by the user. As shown by way of example and not 
combination with an electrical conductor which dis- 15 limitation in FIG. 2, such a carriage means comprises 
posed internally or even externally along the length of hook portion 64 of earpiece 42 integrally formed with 
earpiece 42 from speaker 40 to a location behind and boom portion 70 and brace portion 74 thereof. An elec- 
below earlobe 30. The electrical connector utilized need trical conductor, such as electrical conductor 84 shown 
not be selectively deoonpleable from its corresponding in FIGS. 6 and 7. extends along the length of earpiece 
audio lead, but may be integrally and permanently fabri- 20 42 and is electrically coupled at opposite ends thereof to 
cated therewith, as will be illustrated in subsequent a speaker, such as speaker 40 supported at lemote end 
embodiments of the inventive personal audio system. 72 of boom portion 70, and an electrical connector 

The beneficial effects of audio signal transfer means supported at remote end 76 of brace portion 74 
can be enhanced by providing earpiece ^ ? with stress Moduhir electrical connector 82 as shown in FIGS. 5 
(Urcctionaliang means for preventing dow nward ten- 25 and 6 is but one decoi^)leable form of such an electrical 
aon on electrical connector 82 from twisting carpi^ connector. A permanent electrical coupling of an audio 
a out of position on ear 18 of the user. As ■ jcst seen in lead with electrical conductor 84 at remote end 76 of 
no. 5, arc p(»tion 78 is disposed between electrical brace portion 74 would readfly fulfill the function of the 
connector 82 and remote end 76 ofbrace portion 74. As carriage means described above. This would be the 
arc portion 78 departs outwardly from the curvature of 30 case, whether or not the form of the electrical connec- 
brace potion 74. arc portion 78 supports electrical con- tor utilized therewith is advantageously oriented ill a 
nector 82 downwardly behind earlobe 30 in a generally vertical position at remote end 76 of brace portion 74 
veracal onentation when earphone 16 is worn by a user. through the interposition therebetween of a structure. 
As a result, tension on audio lead 24 is communicated to such as arc portion 48. By reference to FIGS. 3 and S. 
earpiece 42 in a correspondingly, downward vertical 35 it wiU be appreciated that a substantial portion of the 
direction, which is absorbed in an optimum and total IcngUi of the carriage means described above is dis- 
naaimer by ear 18. This maintains the position of speaker posed behind scapha 52 of the auricle or ear 18 inside 
40 m concha 48. hdix 54 when the.inventive earphone is worn. 

The downward vertical direction is the most likely The exterior of earpiece 42 may be fabricated about 
direction m which stress from an audio lead used in a 40 the internal components thereof using injection molding 
personal audio system wiU be appUed to earpiece 42. As techniques. The material utilized should preferably be 
first end 34 of audio lead 24 is selectively decoupleable soft and comfortable to the skin regardless of the inter- 
from electrical connector 82, the downward orientation nal elements of earpiece 42. Examples of materials suit- 
ofdectncal connector 82 wiU enoour^e decoupling of able for the exterior of earpiece 42 are urethane rubber, 
first end 34 of audio lead 24. rather than incurring dam- 45 silicone, vinyl and thermo rubber, 
age to either audio lead 24 or to earpiece 42, Naturally. The composite structure of tiiis molded material and 
where audio lead 24 is permanenUy secured to earpiece any internal elements of earpiece 42 should be flexible. 
42. tills advantage to tiie orientation of electrical con- so as to faciUtate fitting of earpiece 42 in a cradling 
nector 82 will not be available. relationship about ear 18 of a user. 

In accordance witii anotiier aspect of the present 50 Earpiece 42 is to be configured so as to extend in its 
mvention, earpiece 42 may be provided wiUi safety a course about base 62 of ear 18 without significant 
means for flexibly absorbing stress imposed on electrical resilient deformatioa It is tiie close conforming of ear- 
connector 82 by an audio lead coupled tiierewitii. As piece 42 to base 62 of ear 18 which provides the primary 
illustrated m detail in FIG. 6, a housing 86 encircles mechanism for securing earpiece 42 on the ear of a 
electrical connector 84 at the end thereof adjacent to 55 wearer during vigorous physical activity. It is not in- 
arc portion 78 of earpiece 42. Housing 86 has an outer tended tiiat significant unrelieved resilient deformation 
surface 88 with a diameter tiiat is greater tiian tiie diam- of earpiece 42 be used to urge earpiece 42 against por- 
cter of outer surface 90 of arc portion 78. In addition. tions of ear 18. as such tensions imposed upon ear 18 can 
outer surface 88 of housing 86 comprises a plurality of cause discomfort to a user. 

upstanding ridges 92 which encircle housing 86. 60 Nevertheless, as the size and shape of the ear may 

The oihanced mass of housing 86 relative to tiiat of vary among users, a slight amount of resilient deforma- 
arc portion 78 tends to absorb stresses imposed on elec- tion may exist after earpiece 42 has been fitted to ear 1^ 
trical connector 82 by any audio lead coupled Uiere- of a user. This may result in some small degne of pres- 
with. Where tiie stresses are not directed along the sure to portions of ear 18. Nevertheless, an earpiece 42 
longitudinal vertical oriented axis of electrical connec- 65 is considered to be within tiie scope of tiie teachings of 
tor 82. ridges 92 afford a degree of flexibility between the present invention, where pressures to ear 18 from 
dectncal connector 82 and arc portion 78. This permits Uie resilient deformation diereof are relatively minor in 
tiiose stresses to be absorbed without rotating earpiece maintaining the stable position of speaker 40 at concha 
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48 when compared to the crgonomic laaoring of car- In FIG. 8 an earphone 96, sunflar in most respects to 
piece 42. earphone 16 shown in FIG. 2, has been permanently 

Acconling to yet another aspect of the present inven- connected to an audio lead 98 at a first end 100 thereof, 
tion, earpiece 42 may optionally be provided with per- Accordingly, first end 100 of audio lead 98 is coupled 
sonalizing means for reshaping the open loop of car- 5 directly to arc portion 78 without the interposition of 
piece 42 so as to enable earpiece 42 to more perfectly any enlarged electrical connector, such as electrical 
cradle ear 18 of a user without significant resilient dis- connector 82 shown in FIG. 6. Nevertheless, in order to 
tortion of earpiece 42, As shown by way of example and afford a degree of flexibility to the end 10 of arc portion 
not limitation in FIGS. « and 7, an elongated section 94 78 which is atUched to audio lead 98, end 10 of arc 
of a self-sustaining, flexible material is embedded longi- 10 portion 78 is provided with a pluratity of upstanding 
tudinally in earpiece 42. The flexible material of which and encircling ridges 102 similar to ridges 92 shown in 
elongated section 94 is comprised is deformable under FIG. 6. 

an externally imposed stress and is capable of retaining In addition, earphone 96 has been provided on the 
the shape into which it is deformed by that stress. As exterior of boom portion 70 with a plurality of ridges 
shown in FIGS. 6 and 7, elongated section 94 is cylin- 15 104, similar in appearance to ridges 92 illustrated in 
drical in shape and is disposed encircUng at least a por- FIGS. 5 and 6. Ridges 102 and 104 function in substan- 
tion of the length of electrical conductor 84. tiaUy in the same manner as ridges 92 to absorb stress 

A structure such as elongated section 94 may be em- imposed on the structure supporting speaker 40 toward 
bedded along all or merely a portion of the length of the end of maintaining the stability of speaker 40 in 
earpiece 42 in order to perform the function of the 20 concha 48. The second end 106 of audio lead 98 is, as in 
personalizing means. It may for convenience of manu- previous embodiments of the inventive system, sdec- 
facturing be advantageous to so surround electrical tively coupleable from.audio signal source 14» as shown 
conductor 84 with elongated section 94, using elon- by arrow B. 

gated section 94 as the electrical insulation therefor. In FIG. 9, a pair of earphimes 108, shnilar in most 
Nevertheless, as shown in FIGS. 6 and 7, electrical 25 respects to earphone 16 shown in RG. 2, are perma- 
conductor 84 is provided' in addttion to elongated sec- nently coupled to the individual leads of a pair of audio . 
tion 94 with a relatively thin external dectrical insulator leads 98 at first ends 100 of each. In the case illustrated. 
95, however, end 101 of each of arc portions 78 adjacent to 

By selective bending of an earpiece, such as earpiece audio leads 98 have been configured in a streamlined 
42, in which is embedded a structure performing the 30 fashion fiee of ridges, such as ridges 102 shown in FIG. 
function of the personalizing means, slight adjustments 8. The second ends 106 of aodio leads 98 arc joined 
can be effected by a user in the shape in the open loop together to form connector stem 109 of a Y-cord con- 
of earpiece 42 before earpiece 42 is donned. By this nector 110. Second ends 106 of audio leads 98 are sdec- 
mechaidsm, the resilient pressure imposed upon ear 18 tivdy detachable firom audio signal source 14, as indi- 
of the user by earpiece 42 can be minimized. 35 cated by arrow B. 

In order to perform the fimction of the above- The audio system illustrated in FIG. 9, however, 
described personalizing means, it is not necessary that a differs from those, previously disclosed in that remote 
section of material of the type described as comprising end 72 of boom portion 70 terminates in an electrical 
elongated section 94 encircle electrical connector 84 or connector 112 similar in structure and function to elec- 
necessarily extend the full length of earpiece 42. In- 40 trical connector 82 shown in FIG. 6. The use of electri- 
stead, any elongated portion of such a material can be cal connector 112 permits speaker 40 to be selectively 
disp<»ed within the body of earpiece 42 parallel to elec- and non-destructively uncoupled thereftom as indicated 
trical conductor 84. Such a material can be limited in its by arrow D. Speaker 40 may thus be modularly re- 
extent to portions of earpiece 42, such as to the lower moved for replacement by a speaker having alternative 
end of brace portion 74 or to arc portion 78. 45 performance characteristics or in order to be repaired 

Thus, by careful attention to the shaping of earpiece or replaced, if defective. The exterior of electrical oon- 
42 an parp^ftn^t according to the present invention, is nector 112 may be provided with endrcting upstanding 
provided which can be securely carried on the ear and ridges 114 provided toward the same end as ridges 92 
on the ear alone during vigorous activity. The inventive illustrated in FIG. 6. 

earpiece is designed to apply insignificant pinching 50 The invention may be embodied in other specific 
stress, dther on the ear or the head of the user. The forms without departing from its spirit or essential char- 
inventive earpiece relies instead upon dose conformity acteristics. The described embodiments are to be con- 
of the earpiece to the base of the ear in order to maintain sidered in all respects only as illustrative and not restric- 
the stability of an earphone at the openmg of the audi- tive. The scope of the invention is, therefore, indicated 
tory canal. In this respect, the routing of electrical con- 55 by the appended claims rather than by the foregoing 
nections to the speaker through earpiece, so that cou- description. All changes which come within the mean- 
pling of audio leads thereto occurs on the earpiece at a ing and range of equivalency of the claims are to be 
position bdow and behind the earlobe is additionally embraced within their scope. 

advantageous. By this type of coimectioxu no stress What is claimed and de^red to be secured by United 
from such an audio lead is impost directly on the 60 States Letters Patent is: 

speaker, and the speaker is buffered from the dislodging 1. An earphone designed for secure carriage on the 
action of such stresses. car of a user during vigorous activity thereby, the ear of 

The inventh^e earphone described above can be indi- the user being the externally visible auricle upstanding 
vidually or in pairs incorporated into a personalized from the head to the rear of the opening to the auditory 
audio system on a modularly coupleable basis, such as is 65 canal, the auricle including a promontory-shaped tragus 
illustrated in FIG. 2. Altemativdy, the inventive ear- at the front of the opening to the auditory canal and a 
phone can be incorporated into permanent, unitary bowl-shaped concha to the rear thereof communicating 
structures such as are shown in FIGS. 8 or 9. with the auditory canal and bdng located immediate to 
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the head, the back surface of the concha at the head 
deluung the base of the auricle, the auricle further in- 
cluding a generally planar scapha projecting upwardly 
and rearwardly from the periphery of the concha gener- 
ally parallel to and apart from the head, the . scapha 
being encircled at the outer perimeter thereof by an a 
upstanding ridge>like helix, the helix terminating at the 
lower end thereof in the earlobe and at the upper end 
thereof in a spine directed into the concha above the 
tragus* said earphone comprising: 

(a) a li£^t-weight audio speaker; and 

(jBi) an ear-monntaUe speaker support integrally 
formed and ergonomk^y tailored to cradle the 
ear of the user, said speaker support comprising a 
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7. Ad earphone as recited in claim 1, wherein said 
speaker support further comprises personalizing means 
for reshaping saul open loop so as to enable said open 
loop to more comfortably cradle the ear of the user 

S without signiHcant resilient distortion of said open loop. 

8. An earphone as recited in claim 7, whoiein said 
personalizing means comprises an elongated section of a 
self-sustaiiung, flexible material embedded longitudi- 
nally in said speaker support, said flexible material being 

10 defoimable under an extemaUy wn poff H stress and 
being capable of retaining the shape into which said 
flexible material is thereby deformed. 

9. An earphone as recited in claim 8, wherein said 
elongated section of said self-sustaining flexible material 



flexible open loop, formed substantially in a single ^ cylindrical in shape and is disposed encircling at least 
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plane, said loop being so sized and configured as to 
rest freely against the head conforming to the 
shape of the base of the auricle with said plane of 
said loop being generally parallel to the head free 
of forces urging said loop away from the head, said 
loop extendiog without significant resilient defor- 
matiott within said plane of said loop from a first 
end worn behind the earlobe in snug engagement 
with the back surface of the concha, to a second 
end supporting said speaker and worn at the con- 
cha, said open loop between said first and second 
ends thereof pas^g about the rear and over the 
top of the base of the auricle, around the from of 
the spine of the helix, and above the tragus posi- 
tioning a substantial portion of the length of said 
open loop befamd the scapha interior of the helix 
wherein said speaker support further comprises 
audio signal transfer means for electrically cou- 
pling said speaker to an audio signal source at a 
location on said speaker support below the earlobe 
between the eariobe and the head. 

2. An earphone as recited m claim 1, wherein said 
first and second ends of said open loop are disposed in 
rdlative close relationship on opposite sides of the con- 
cha when said earphone is worn by the user. 

3. An earphone as recited in claim 2, wherein the 
exterior of said open loop is comprised of a material 
which is soft and comfortable against the skin. 

4. An earphone as recited in claim 1, further compris- 
ing handle means for affording a user of said earphone 
ready purchase on said speaker support at a point inter- 
mediate said fust and second ends of said open loop. 

5. An earphone as recited in claim 4, wherein said 
handle means comprises a tab projecting from said open 
loop between the scapha and the head in a plane parallel 
to the bead of the user in a direction away from the back 
surface of the base of the auricle when said earphone is 
worn by the user. 

6. An earphone as recited in claun 1, wherein said 
audio signal transfer means comprises: 

(a) a modular electrical connector supported from 
said first end of said open loop; and 

(b) an electrical conductor longitudinally disposed 
Mathin said speaker support extending from said 60 
first to said second end thereof, said conductor 
being electrically coupled at opposite ends thereof 
to said speaker and to said electrical connector, 
respectively; and 



a portion of the length of said audio signal transfer 



10. An earphone as recited in claim 1, wherein said 
audio signal transfer means comprises: 

(a) an arc portkm of said open kiop integrally formed 
with said brace portion at said remote end thereof, 
said arc portion departing radially outward in the 
plane of sakl brace portion from the cmrvature of 
said brace portion, ther^y to terminate in a down* 
wardly oriented direction between the earl(^ and 
thehnd; 

(b) an electrical conductor longitudinally disposed 
within said speaker support extending from said 
second end to said first end thereof and therebe- 
yond longimdinally through said arc portion 
thereof, said electrical conductor being electrically 
coupled at a first end thereof to said speaker and 
having a second end opposite therefrom; and 

(c) an audio lead electrically interconnectable at a 
first end thereof with saki seccmd end of said elec- 
trical conductor and at a second end Opposite 
thereto with an audio signal source. 

11. An earphonie as recited in daim 10, wherein said 
first end of said audio lead is permanently connected to 

40 said second end of said electrical connector. 

12. An earphone as recited in claim 1, wherein said 
audio signal transfer means comprises: 

(a) an arc portion of said open loop integrally formed 
with said brace portion at said remote end thereof, 

45 said arc portion departing radially outward in the 
plane of said brace portion from, the curvature of 
said brace portion, thereby to terminate in a down- 
wardly oriented direction between the earlobe and 
the h^d; and 

(b) an electrical conductor longitudmally disposed 
within said speaker support extending from said 
second end to said first end thereof and therebe- 
yond longitudinally through said arc portion 
thereof, said electrical conductor being electrically 
coupled at a first end thereof to said speaker and 
having a second end opposite therefrom, said sec- 
ond end of said electrical conductor being electri- 
cally interconnectable through an end of the audio 
lead to the audio signal source. 

13. An earphone as recited in claim 12, wherein said 
second end of said electrical coimector is permanently 
connected to the audio lead. 

14. An earphone for use with an audio 1^ from an 
audio signal source and designed for secure carriage on 
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wherein said speaker support further comprises stress 6S the ear of a user during vigorous activity thereof, said 



directionalizing means for preventing downward ten- 
sion on said connector from twisting said speaker sup- 
port out of position on the ear of the user. 



earphone oomprismg: 
(a) a light-wdgbt audio speaker activatable by signals 
from the audio signal source; and 
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(b) carriage means for supporting said speaker on the 
eai* intimately within the concha and for electri- 
cally coupling said speaker to a first end of the 
audio lead at a location on said carriage means 
below the earlobe between the earlobe and the ^ 
head when said earphone is worn by the user, 
thereby preventing dislodgement of said speaker 
from the ear of the user due to tension applied to . 
the carriage means by the audio lead. 

15. An earphone as recited in claim 14, wherein said 
carriage means comprises: 

(a) a hook portion curved to fit against the head of the 
user and over the top of the base of the auricle of 
the car, said hook portion having a forward end 
worn in front of the spine of the helix and a rear- 
ward end worn behind the scapha; 

(b) a boom portion integrally formed with said hook 
portion projecting downwardly and rearwardly 
from said forward end thereof, said boom portion 
passing above the tragus when said earphone is 
wont by a user and terminating in a remote end at 
the concha, said speaker being supported at said 
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21. An earphone as recited in claim 14, wherein the 
first end of the audio lead is nondestructively detach- 
able from said carriage means. 

22. An earphone as recited in claim 14, wherein the 
fust end of the audio lead is nondestructively detach- 
able from said carriage means by effecting reUtive 
movement thereof away from said carriage means in a 
downward, vertical direction when said earphone is 
worn by the user. 

23. An earphone as recited in claim 14, wherein the 
exterior of said carriage means is comprised of an injec- 
tion molded material which is soft and comfortable to 
the skin. 

24. An earphone as recited in claim 23, wherein said 
material comprises urethane rubber. 

25. An earphone as recited in claim 23, wherein said 
material comprises silicone. 

26. An earphone as recited m claim 23, wherein said 
material comprises vinyl. 

27. An earphone as recited in claim 23, wherein said 
material comprises thermal rubber. 

28. An earphone designed for secure carriage on the 
ear of a user during vigorous activity thereof, said ear- 



remote end of said boom portion; u • - 

(c) a flexible, curved brace portion integrally formed 25 P°?"® comprising: . 
^^^luZ^^r^^ nnrtinn d«««dincr^wardlv " W ^ ^^tS^ fl«"We earpiece comprising: 

(0 a hook portion curved to fit against the head of 
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with said hook portion depending downwardly 
from said rearward end thei:eof, said brace portion 
conforming closely with the back of the base of the 
auricle and terminating In a remote end behind the 
earlobe; 

(d) a modular electrical connector matingly couple- 
able with an audio lead and supported from said 
remote end of said brace portion; and 

(e) an electrical conductor longitudinally disposed 
within said hook portion, said boom portion, and 35 
said brace pordon extending from said remote end 
of said boom portion to said remote end of said 
brace portion, said electrical conductor bemg elec- 
trically coupled at opposite ends thereof to said . 
speaker and to said electrical connector, respec- ^0 
tively. 

16. An earphone as recited in claim 15, wherein said 
speaker is afforded a limited degree of rotational free- 
dom about an axis coincident with said remote end of 
said boom portion of said carriage means, thereby to 
facilitate placement of said earphone on the ear of the 
user and fitting of said speaker into the concha. 

17. An earphone as recited in claim IS, wherein said 
speaker comprises an ear bud so azed as to be receiv- 
able in the concha of the ear of a user. 

18. An earphone as recited in claim 15, wherein the 
outer surface of said remote end of said boom portion of 
said carriage means comprises a plurality of upstanding 
ridges encircling said boom portion. 

19. An earphone as recited in claim 14, wherein said 
carriage means further comprises an arc portion inte- 
grally formed with said brace portion at said remote end 
thereof, said arc portion departing radially outwardly in 
the plane of said brace portion from the curvature of 
said brace portion and having said electrical conductor 
disposed therewith, thereby to downwardly support 
said electrical connector below the earlobe in a gener- 
ally vertical orientation between the earlobe and the 
head when said earphone is worn by the user. 65 

20. An earphone as recited in claim 14, wherein sub- 
stantially all of said carriage means is concealed by the 
auricle when worn by the user. 



the user and over the top of the base of the auri- 
cle of the ear, said hook portion having a for- 
ward end worn in front of the spine of the helix 
and a rearward end worn between the scapha 
and the head; 
<;0 a boom portion projectmg downwardly and 
rearwaixily from said forward end of said hook 
portion, said boom portion passing above the 
tragus when said earpiece is worn by a user and 
terminating in a remote end at the concha; and 
(iii) a curved brace portion depending downwardly 
from said rearward end of said hook portion 
between the scapha and the heiad, said brace 
portion conforming closely with the back sur- 
face of the base of the auricle and terminating in 
a remote end in contact with the back surface of 
the base of the auricle between the earlobe and 
the head; 

(b) a light-weight audio speaker supported at said 
remote end of said boom pordon intimately within 
the concha when said earphone is worn by a user; 
and 

(c) audio signal transfer means for electrically cou- 
pling said speaker to an audio signal source at a 
location on said earpiece below the -earlobe be- 
tween the earlobe and the head. 

29. An earphone as recited in claim 28, wherein said 
55 audio signal transfer means comprises: 

(a) a modular electrical connector matmgly couple- 
able with an audio lead and supported from said 
remote end of said brace portion; and 

(b) an electrical conduaor longitudinally disposed 
within said earpiece extending from said remote 
end of said boom portion to said remote end of said 
brace portion, said electrical conductor being elec- 
trically coupled at opposite ends thereof to said 
speaker and to said electrical connector supported 
from said brace portion, respectively. 

30. An earphone as recited in claim 29, wherein said 
earpiece further comprises stress directionalizing means 
for preventmg downward tension on said connector 
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from twisting said earpiece out of position on the ear of 
the user. 
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31. An earphone as recited in claim 30» wherein said 
stress directionalizing means compiises an arc portion 
of said earpiece disposed between said electrical con- 5 
nector and said remote end of said brace portion, said 
arc portion departing radially outwardly in the plane of 

. said brace portion from the curvature of said brace 
portion and having said electrical conductor disposed 
therewithin. thereby to downwardly support said dec- 10 
trical connector below the earlobe in a generally verti- 
cal orientation between the earlobe and the head, when 
said earphone is worn by the user. 

32. An earphone as recited in. claim 31, wherein said 
earpiece further comprises safety means to flexibly ab- 15 
sorb stress imposed on said etectrical coimectOT by an 
audio lead matingly coupled therewith. 

33. An earphone as recited in claim 32, wherein said 
safety means comprises a housing encircling said electri- 
cal connector at the end thereof adjacent said arc por* 20 
tion of said earpiece, said housing having an outer sur- 
face with a diameter greater than the diameter of the 
outn- surftce of said arc portion. 

34. An earphone as recited in claim 33, wherein said 
outer surface of said housing comprises a plurality of 2S 
upstanding ridges. 

35. An earphone as recited in claim 34, wherein said 
plurality of ridges encircle said housing. 

36. An earphone as recited in claim 28. further com- 
prising a cover for said speaker. 

37. An earphone as recited in claim 36, wherein said 
cover is comprised of foam rubber. 

38. An earphone as recited in claim 28, wherein said 
speaker is non-destructively disconnectable from said 
said earpiece. 

39. An earphone as recited in claim 38. wherein said 
earpiece further comprises: 

(a) a modular electrical connector matingly couple- 
able with said speaker and supported firom said 
remote end of said boom portion; and 

(b) an electrical conductor longitudinally disposed 
within said earpiece extending from said remote 
end of said boom portion to said remote end of said 
brace portion, said electrical conductor being clec- 



formed substantially in a single plane, said loop 
bemg so sized and configiired as to rest freely 
against the head conforming to the shape of the 
base of the auricle with said plane of said loop 
being generally parallel to the head free of forces 
urging said loop away from the head, said loop 
extending without significant resilient deforma- 
tion within said plane of said loop from a first 
end thereof worn behind the earlobe in snug 
engagement with the back of the concha to a 
second end supporting said speaker and worn at 
the concha, said open loop between said first and 
second ends thereof passing about the rear and 
over the top of the base of the auricle, of the 
helix, around the front of the spine of the helix, 
and above the tragus positioning a substantial 
portion of the length of said open loop behind 
the scapha interior of the helix; aiid 
Oii) an electrical conductor longitttdinaUy disposed 
• within said speaker support extending from said 
first to said second end thereof, said electrical 
conductor being electrically coupled a first end 
thereof to said speaker and having a second end 
opposite therefrom; 

(b) a tab projecting from each of said open loop be- 
tween the scapha and the head in a plane parallel to 
the head of the user in a direction away from the 
back surface of the base of the auricle when said 
pair of earphones is worn by the.user, and 

(c) an audio lead electrically interoonnectable at a 
first end thereof with said second end of said elec- 
trical conductor and at a second end opposite 
thereto with the audio signal source. 

35 44. A system as recited in claim 43, wherein said first 
end of said audio lead is nondestnictively disconnect- 
able from said electrical conductor. 

45. A system as recited in claim 44, wherein said 
earphone further comprises a modular electrical oon- 
40 nector coupled to said second end of sakl electrical 
conductor and supported from said first end of said 
open loop for selective coupling with said first end of 
said audio lead. 
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46. A system as recited in claim 45, wherein said 
trically coupled at one end thereofto said electrical 45 speaker support further comprises an arc portion dis- 
connector supported from said boom portion. posed between said first end of said open loop and said 

40. An earphone as recited in claim 39, wherein said electrical connector, said arc portion departing radially 
earpiece further comprises a housing encircling said outwardly in the plane of said open loop from the cur- 
electrical coimector supported from said boom portion vature thereof, thereby to downwardly support said 
at the end said electrical connector adjacent said boom 50 electrical connector behind the earlobe in a generally 
portion of said earpiece, said housing having an outer vertical orientation is worn by the user. 

surface with a diameter greater than the diameter of the 47. A system as recited in claim 46. wherein said 
outer surface of said boom pcntion. speaker support further comprises an elongated cylin- 

41. An earphone as recited in clann 40, wherein said drical section of a self-sustaining flexible material em- 
outer surface of said housing comprises a plurality of 55 bedded in said speaker support encirclmg at least a 



upstanding ridges encircling said housing. 

42. An earphone as recited in claim 28, wherem said 
speaker is permanenUy connected to said boom portion 
of said earpiece. 

^ 43. A personal audio system for use with an audio 60 
signal source, said system comprising: 
(a) an earphone designed for secure carriage on the 
ear of a user during vigorous activity thereby, said 
earphone comprising: 
(i) a light-weight audio speaker, 
Cii) an ear-mountable speaker support ergonomi- 
cally tailored to cradle the ear of the user, said 
speaker support comprising a flexible open loop, 



portion of the length of electrical conductor, said flexi- 
ble material being deformable under an externally im- 
posed stress and being capable of retaining the shape 
into which said flexible material is thereby deformed. 

48. A system as recited in claim 46, wherein said 
earphone further comprises a housing encircling said 
electrical connector at the end thereof adjacent said arc 
oil portion of said earpiece, said housing, having an 
outer surface with a diameter greater than the diameter 

65 of the outer surface of said arc portion. 

49. A system as recited m claim 43, wherein said first 
end of said audio lead is permanently coimected to said 
electrical connector. 
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50. A personal audio system for use with an audio 
signal tource, said system comprising: 
(a) a pair of earphones, each of said earphones being 
designed for secure carriage individually on a re- 
spective ear of a user during vigorous activity 
thereby, said earphone comprising: 
0) a light-weight audio speaker, 
(ii) an ear-mountable speaker support ergonomi- 
cally tailored to cradle the ear of the user, said 
speaker support comprising a flexible open loop, 
formed substantially in a single plane, said loop 
being so sized and configured as to rest freely 
against the head conforming to the shape of the 



(c) a pair of audio leads in one-to-one relationship 
with said earphones, each of said audio leads being 
electrically imerconnectable at a first end thereof 
with a respective one of said second ends of said 
5 electrical conductors and at a second end opposite 
thereto with the audio signal source. 

51. A system as recited in claim 50, wherein said pair 
of audio leads is embedded in a Y-cord connector. 

52. A system as recited in claim 51, wherein each of 
10 said first ends of said audio leads is nondestructively 

disconnectable from each of said respective ones of said 
electrical conductors. 



53. A system as recited in claim SO, wherein said first 
ends of each of said audio leads is permanently con- 
base of the auricle with said plane of said loop js nected to each of said respective ones of said electrical 
being generally parallel to the head free of forces conductors. — 
urging said loop away from the head, said loop 54. An earphone for use with an audio lead from an 
extending without sigmficant resilient deforma- . audio signal source and designed for secure carriage on 
tion within said plane of said loop from a first the ear of a user during vigorous activity thereof, said 
end thereof worn behind the earlobe in snug 20 earphone comprising: 
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engagement with the back of the concha to a 
second end supporting said speaker and worn at 
the concha, said open loop between said first and 
second ends thereof passing about the rear and 
over the top of the base of the auricle, around the ^ 
front of the spine of the helix, and above the 
tragus positioning a substantial portion of the 
length of said open loop behind the scapha inte- 
rior of the hdix; and 
(in) an electrical conductor longitudinally disposed 
vntida said speaker support extending from said 
first to said second end thereof, said electrical 
conductor being electrically coupled a first end 
thereof to said speaker and having a second end 33 
thereof opposite therefrom; 
(b) a tab projecting from each of said open loops 
between the scapha and the head in a plane parallel 
the head of the user in a direction away from the 
back surface of the base of the auricle when said 40 
pair of earphones is worn by the user; and 



(a) a light-weight audio speaker; 

(b) an ear-mountable speaker support ergonomically 
tailored to cradle the ear of the user, said speaker 
support comprising: 

(i) a flexible open loop so sized and configured as to 
extend without significant resilient deformation 
from a first end worn behind the earlobe in snug 
engagement with the back surface of the concha 
to a second end supporting said speaker and 
worn at the concha^ said open loop between said 
first and second ends thereof passing about the 
rear and over- the top of the base of the auricle, 
around the front of the spine of helix, and above 
the tragus positioning a substantial portion of the 
length of said open loop behind the scapha inte- 
rior of the helix; and 

(ii) audio signal transfer means for electrically cou- 
pling said speaker to the audio signal source at a 
location on said speaker support below the ear- 
lobe between the earlobe and the head. 
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